Techniques for drug delivery to the airways, and the assessment of lung function in animal models.
A common approach to understanding the mechanisms underlying clinical asthma and in new drug development is to mimic the disease in animal models. When developing animal models of pulmonary diseases, such as asthma, the experimentally induced disease may be characterized in terms of pathophysiological changes induced (e.g., inflammation, smooth muscle contraction) or by the indices of lung function that are effected by such changes. Similarly, the effects of drugs can be assessed in terms of the reversal of disease- or mediator-induced changes in lung function. Small animals, such as the guinea pig and rat, are commonly used for the assessment of lung function in models of pulmonary diseases, such as asthma, and to evaluate the effects of drugs. A variety of techniques, differing in their level of sophistication, has been developed to measure parameters of lung function in small laboratory animals. Simple techniques involve the visual assessment of the response of a conscious animal to bronchoconstriction induced by an inhaled spasmogen or antigen. This technique is rapid but gives results that are difficult to interpret in physiological terms. Bronchospasm can be better assessed in anesthetized, mechanically ventilated animals by recording bronchial tone as changes in either 1) ventilation circuit pressure or 2) air overflow as the lungs are inflated. These techniques are widely used but because they require surgical intervention they are not suited to long-term or repeat studies. In addition, they give only a limited indication of the physiological changes that affect airway caliber. To improve the models available, researchers have subsequently developed techniques that use the same physiological principles as some of the tests applied to the assessment of lung function in humans. These techniques allow the measurement of parameters of respiratory mechanics, such as lung compliance and airway resistance, that determine the relationship between pulmonary pressure changes and air flow into and out of the lungs. Continued development has resulted in models that use nonsurgical plethysmographic techniques. These allow the long-term or repeated measurement of lung function in conscious animals under minimal restraint. In the treatment of asthma, inhalation is the preferred route of administration of a drug as it allows rapid drug delivery to the site of action. Systemic effects are reduced, and the therapeutic dose is minimized. Drugs are generally inhaled as either nebulized liquids or dry-powder formulations. Because drug inhalation requires patient cooperation, techniques have been modified to allow drug delivery to the airways of experimental animals.(ABSTRACT TRUNCATED AT 400 WORDS)